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The Lessons of Change 


HE VILLAGE schoolchildren 
squat around objects that are every- 
day enough—sugar crystals, some 

Particles of salt, veins of leaves, a printed 
page—but their excitement transforms 
these into things of magic. With the help 
of an old de-filamented light bulb filled 
with water, they are going to take their 
first look at a micro-world they never 
dreamed existed. As the makeshift micro- 
scope magnifies their little store of objects 
in turn, the excitement—and noise—in- 
creases, But no censorious teacher comes 
along to hush them up, because they are 
part of a unique science programme— 
the Hoshangabad Science Teaching Pro- 
gramme (ste) which has, unusually 
enough, made science fun for nearly 
40,000 middle school students in Madhya 
Pradesh. And they got the idea for the 
wonderful microscope in the very first 
chapter of their class six science work- 
book, which bears the tantalising title: 
“Assorted Games”. 

The message that learning can invol- 
ve thinking is being spread in 255 middle 
schools in Hoshangabad district, and in 
selected schools in Ujjain and Dewas as 
well. This year, more schools in Ratlam, 
Shajapur and Mandsaur districts will join 
up. What is sweeping the educational 
system in Madhya Pradesh is something 
of a revolution because it upsets the basic 
unspoken rules of the establishment. One 
significant trait of the HstP is its stress on 
methodology—the scientific manner of 
arriving at a conclusion following an ex- 
periment is as important as the conclu- 
sion itself—and its insisten- 
ce that students must learn 
the basics themselves in the 
truest sense, and take no- 
thing for granted. 

The teacher is expected 
to only guide the students 
from among whom the 
answer should emerge. Mor- 
cover, in the usual system, 
children are first made to 
cram established principles 
or laws and then conduct 
experiments to prove these, 
In the ustP, experiments and 
observations come first, and 
out of it, principles of science 
are expected to be revealed. 
Indeed, the larger the 
number of questions from 


students, the more successful are the 
lessons considered to be. 

But debates instead of cramming can 
sometimes lead to a very akward situa- 
tion. For the teachers, who themselves 
are not very well educated replying to a 
burst of questions can at times be difficult 
business. Worse, there are no “answers” 
in the Hstp textbooks. And admitting any 
kind of ignorance to one’s students would 
be an unthinkable loss of face. State Edu- 
cation Secretary Ashok Vajpayee ex- 
plains: “Traditionally, students have 
played the role of a vulnerable and capti- 
ve audience with the teacher appearing as 
the all-knowing—and hopefully benevo- 
lent—despot.” 

Many teachers do not like this 
change of role from that of a fountain- 
head of knowledge to that of a mere 
guide. However, the new system certainly 
offers plenty for people on both sides of 
the teacher’s table. As Bharat Poorey, 
assistant professor of a college in Dhar 
who is now closely associated with the 
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project, points out: “Many teachers, also 
victims of the traditional system, know all 
the bookish facts but are very unclear on 
their fundamentals.” 

The idea of such a programme was 
born casually enough in the course of a 
conversation between two people in 1972. 
Sudarshan Kapur is an alumnus of the 
London School of Economics, and in 
1968, he had taken charge of the Gand- 
hian institution, Friends Rural Centre 
(Frc) in Rasulia near Hoshangabad. Anil 
Sadgopal is a doctorate in biochemistry 
and molecular biology from the Califor- 
nia Institute of Technology who was also 
in Hoshangabad trying to set up a rural- 
based voluntary organisation, Kishore 
Bharati. One evening, during a walk, they 
got talking about a middle school run by 
Frc. Kapur was worried because what 
started off as a pioneering project based 
on Gandhiji’s concept of Nai Taleem 
(new education) was now, as he saw it, 
not much more than a good private 
school. Sadgopal told him about the ef- 
forts of Doon School teachers B.G. Pitre, 
and Chandrakant Dikshit who had put 
together a book that taught physics 
through experiments. It had even been in- 
troduced in four middle schools run by 
the Bombay Municipal Corporation. Un- 
fortunately, though, the effort died out 
due to a disagreement about examina- 
tions. 

But Kapur was enthusiastic—the 
concept just might work here—and he 
got in touch with Pitre, Dikshit and two 
more senior scientists who had supported 
that early effort. They were Professor 
Yash Pal, now advisor to the Planning 
Commission and Professor V.G. Kulkar- 
ni. All four were invited over to discuss 
the idea, and it was decided Sadgopal, 
with his science background, would 
be involved in the project. 
And, more important in the 
light of the Bombay expe- 
rience, they would require 
complete freedom from the 
Government in instituting 
the project. 

Soon after, Kapur, 
Sadgopal and another Frc 
worker went across to 
Bhopal to seek the Govern- 
ment’s permission to in- 
troduce the programme in 
15 Hoshangabad schools. 
Their meeting with the then 
director of public instruc- 
tion, B.D. Sharma, was mer- 
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cifully brief. “We were very naive then,” 
recalls Sadgopal. “We assumed that his 
saying ‘yes’ was the most natural thing in 
the world.” Predictably, someone tried to 
put a spoke in the wheel: a senior officer 
of the directorate strongly questioned 
Frc’s credentials in handling the scheme 
and suggested that Sharma withdraw his 
permission. Sharma’s reply was classic: 
“The standard of science education in 
Madhya Pradesh is so poor, what can 
these people do to make it worse?” In the 
bargain, the district education officer in- 
sisted that another school be added to the 
scheme, making the total 16. 


OR THE next three years, pro- 

gramme workers discovered the 

challenges of relating science to a 
tural environment. New books had to be 
written and simple experiments devised. 
But unexpected problems kept cropping 
up. The village child simply did not un- 
derstand concepts that are so common- 
place in the cities. For instance, a docu- 
mentary on the fertilisation in a flower 
became incomprehensible to the little 
rural viewer. This was simply because 
arrows were used in the film to indicate 
the course of the process, but the villagers 
just couldn’t understand what an arrow 
was doing in a flower. 

Programme workers thus learned 
one hard lesson: scientists and academi- 
cians, however good, cannot write books 
entirely comprehensible to rural students 
as long as they sit in isolation in the city. 
But the lesson was well learned, anyway: 
Kamal Mahendru, one of the young vo- 
lunteers spent several days among the vil- 
lagers to understand their concept of vo- 
lume. Chapter after chapter of the books 
was worked out that way. The result: a 
unique package made immediately rele- 
vant to the students it was meant for. 

To allow for adaptations that would 
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make the books absolutely bug-free, they 
were first cyclostyled and later remade 
into a series of cards. Thus, alterations 
were accommodated whenever actual ex- 
perience in the field made them necessary. 
Tirelessly, the scientists continued to 
mould their textbooks to suit their rea- 
ders’ understanding, rewriting many por- 
tions as many as a dozen times over the 
first few years. 

In 1975, the education establishment 
in the state got a bit of a jolt when the first 
batch of nst? students had to sit for the 
class eight board examination. The direc- 
tor of public instruction that year, Nir- 
mala Buch, did the unthinkable: she allo- 
wed Frc and Kishore Bharati to conduct 
the examinations in the 16 schools where 
students had taken part in this scheme. 
The students appeared under the open 
book system, but what was more shock- 
ing to those outside was that voluntary 
organisations had actually been allowed 
to set papers, conduct examinations and 
even evaluate the answer sheets — an un- 
precedented event. 

Until 1978, rrcand Kishore Bharati 
continued to directly run the programme 
and finance it as well. But that year, 
Ashok Vajpayee became the director of 


public instruction, and ustp got a boost 
when it was extended to cover all schools 
in the entire district of Hoshangabad. The 
Government also took on the responsibi- 
lity of running it. Then the next year, Frc 
dissociated itself with the programme, 
and it became apparent to Kishore Bha- 
rati workers that some other organisation 
would have to take over what had bur- 
geoned into a very large programme. 
Thus Eklavya—named after the legen- 
dary Bhil archer of the Mahabharata — 
was formed with the objective of sprea- 
ding “the method of self-discovery and 
inquiry in the field of education”. 

Eklavya was registered only in 1982. 
But earlier that year, a meeting between 
Central and state officials called by the 
Planning Commission decided that a core 
budget of Rs 29 lakh would be made avai- 
lable to the organisation, for a period of 
three years. Eklavya was to be respon- 
sible, but Kishore Bharati workers conti- 
nued to help. The programme got ano- 
ther shot in the arm when the University 
Grants Commission decided to permit 
college teachers to participate in it for up 
to three years. Their salaries and senio- 
rities were protected during the period 
they were involved in the ust. 

The decision proved effective. 
Through the years, college teachers have 
been pouring in to help, all of them bound 
by the belief that a change in education is 
inevitable. Manmohan Kapoor, a reader 
in Delhi University’s chemistry depart- 
ment, is a veteran HstP enthusiast. For the 
past 11 years, he has given up his holidays 
to train ustp teachers. He says firmly: 
“Let alone schools, even in prominent 
universities, the priorities are all wrong. 
The yardstick of success is the number of 
research papers published, the number of 
Ph.D. students one has. Being a good tea- 
cher is now secondary.” Kapoor makes it 
a point to come over every year, because 
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he says a change at the lower 
level is most crucial. 

It is part of the success 
of the scheme that the scien- 
ce kits which are provided in 
the course are simple and 
cheap. “It gives lie to the 
belief that the experimental 
method is not practicable for 
a poor country,” says Vinod 
Raina, a former computer 
consultant with the Delhi 
University, and now a key 
figure in Eklavya. He says 
the cost of kits—one for 
every four students — for a 
middle school with 120 stu- 
dents, would work out to Rs 
1,000. And for all middle schools in the 
state, it would be just a little over Rs 1 
crore —about 0.5 per cent of the state’s 
annual education budget. 

Some teachers, however, complain 
of ineffectual kit replenishment and de- 
lays. But Sadgopal points out that nearly 
two-thirds of the course which is spread 
over three years does not even rely on the 
kit. He says teachers can easily manage 
without some parts of the kit for the time 
it takes to replace them. But either to sup- 
plement the kit or take off from where it 
quits, others have come up with very inte- 
resting innovations. For instance, Arvind 
Gupta, a former Indian Institute of Tech- 
nology (rT) student, has put together a kit 
of his own to demonstrate geometric 
shapes to children. It uses cycle valve 
tubes joined to matchsticks, and cheap 
plastic bangles to show the flow of mo- 
tion. Thorns of the babul tree do for a di- 
vider, buttons and clips help illustrate a 
chapter of pulleys. He says: “It helps chil- 
dren get a feel of things.” 

Umesh Chauhan does not have a 
prestigious irr background. In fact, this 
middle school teacher has only studied up 
to matriculation. But he has made signi- 
ficant contributions to the textbooks as 
well developed simpler experiments. To 
demonstrate to his charges how a pump 
functions, he made a mini prototype out 
of a broken boiling tube, a cycle spoke 
and three rubber corks. He has also made 
a fairly powerful microscope using a 
bamboo and wood structure, the cap of a 
discarded Vicks can for a reflector, a 
used-ball pen refill, a rubber cap anda 
fused torch bulb filled with water as a 
lens. A happy Chauhan says: “Before this 
programme, I never saw an important 
role for myself, because of my limited 
education. But now my confidence in 
myself has increased tremendously.” 

Though teachers like Chauhan have 
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been completely won over to the HsTP 
catise, critics of the programme abound. 
Some teachers are downright antago- 
nistic and many merely indifferent. 
Brought up in the traditional mould 
themselves, they find it difficult to appre- 
ciate what they consider pointless debates 
which arise out of the method of the cour- 
se. Under the old system, a lesson could 
be taught much quicker and easier with 
the dictation of notes, and learning by 
rote. The new programme also means 
more work, visits to the field, and 
disturbing classroom phenomena like 
children talking instead of sitting quietly 
in their seats. 


ORE serious is the difficulty of 
M the children who complete the 

programme. Once they are 
through middle school, they have to 
return to the traditional system in class 
nine, and for most of them, the experience 
is a bit of a shock. The mother of a teena- 
ged student in a Hoshangabad school 
says: “It was difficult for her to believe 
that what was taught in the eighth and 
ninth were both science, so great was the 
difference.” R.N. Katare, the official 
overlooking the ste in the district, 
admits ruefully: “Because of the return to 
the old system, the effect of the program- 
me is unfortunately diluted.” 

Some principals resent the commo- 
tion which inevitably follows the exci- 
tement of children learning for themsel- 
ves, and the comparative freedom under 
the new dispensation. In urban areas, 


there are complaints of too 
many students per class; in 
the rural areas of too little 
room to even keep the kits. 
And cynics say smugly that 
teachers don’t teach any- 
way, so the nst? will hardly 
make any difference. But 
Education Secretary Vaj- 
payee argues: “Everyone 
complains about the rele- 
vance of the usual pattern of 
education. Here we have an 
alternative model, not im- 
ported, but developed here, 
locally” —a plea for positi- 
ve thinking. 

Vajpayee says even 
some educationists deprecate the pro- 
gramme, probably because they look at it 
as an intrusion into their own field of 
work. Even otherwise, the human ego 
factor serves sometimes to negate the 
strengths of the programme. For instan- 
ce, the elaborate scheme of follow-up, 
self-criticism and reassessment is someti- 
mes short-circuited because of the educa- 
tion hierarchy: when a higher secondary 
schoolteacher comes to a middle school 
to help solve an academic problem, he 
tends to behave rather more like a senior. 

Another problem confronting the 
programme is bureaucratic laziness. The 
Government continues to rely heavily on 
Eklavya, a fact that Vajpayee admits. For 
instance, if a book is out of print or kits 
are not supplied, it is usually a Eklavya 
worker who contacts Bhopal to sort out 
the problem. Sadgopal says: “Individuals 
within the Government have helped us, 
but the Government as a whole has been 
more inclined to maintain status quo.” In 
fact, the Government is yet to evaluate 
the programme, although demands have 
been made often enough. In late 1982, the 
director of public instruction did consti- 
tute an evaluation committee, which met 
for the first time a year later, absolutely 
unclear about what it was supposed to be 
doing. 

Today Eklavya is faced with three 
options: to expand geographically in 
science; or vertically into higher and 
lower levels of science in school; or hori- 
zontally in middle school into other sub- 
jects. The options are still being tested. 
Despite all the criticism about the pro- 
gramme, it is undeniably a good bet. To 
paraphrase B.D. Sharma's laconic com- 
ment, considering the rot in the state edu- 
cation system, there is absolutely nothing 
to lose with the ust programme and per- 
haps, much to be gained. 
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